Antitumor proteins of Streptomyces macromomyceticus: purification and characterization of auromomycin, macromomycin A, and macromomycin D.
Macromomycin A and the two related proteins auromomycin and macromomycin D were isolated from the culture filtrates of Streptomyces macromomyceticus by chromatography on columns of DEAE-cellulose, Amberlite XAD-7, and decylagarose. Antibodies prepared against macromomycin A showed antigenic identity by Ouchterlony double diffusion between the three purified proteins. This similarity was further demonstrated by their behavior on disc gel electrophoresis, the amino acid compositions, and comparative peptide mapping of the aminoethylated derivatives. They differed, however, in other chemical and biological properties. Auromomycin and macromomycin A, pI 5.4, have antibiotic activity, which is absent in macromomycin D, pI 5.2. This antibiotic activity was associated with chromophore groups that were extractable by methanol. High-pressure liquid chromatography of the methanol extracts gave difference profiles for each of the purified proteins. The differences in the three proteins extended to their ultraviolet-visible spectra, fluorescence and circular dichroism, and the changes of these properties with heating. The heat denaturation, with auromomycin and macromomycin melting at 70.5 degrees C and macromomycin D at 57.0 degrees C, was reversible. Changes were noted in the spectra both during and following heating at 80 degrees C; the antibacterial activity was lost in auromomycin and only partially reduced in macromomycin A. The properties of the three proteins support the general similarities in their polypeptide structures, modifications in the properties of which are endowed by the differences in the associated nonprotein chromophores.